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1 Introduction
In the RAN2 #89 meeting, it was discussed whether one-to-one communication can be supported in the Rel-12 framework in order to reply to an SA6 LS. RAN2 agreed that although the Rel-12 ProSe WI focus was on ProSe one-to-many communication, addressing for ProSe one-to-one communication can be realized e.g. by using a Layer-2 ID addressing only a single target UE as the Destination Layer-2 ID. 
In this document, we would like to discuss further RAN2 aspects to support one-to-one communication. 
2 Background of one-to-one communication

According to SA2 TR 23.713 [2], a Remote UE establishes a connection for one-to-one communication for unicast relaying. Direct communication between the Remote UE and a UE-to-NW relay is supported based on the established connection instead of groupcast communication. 

In the one-to-one communication procedure, a UE (UE1) sends a Direct Communication Request message to the peer (UE2) in order to trigger mutual authentication. The successful completion of the authentication procedure completes the establishment of the secure layer-2 link over PC5.

[image: image1.emf]UE-1 UE-2

1. Direct Communication Request

2. Authentication and establishment of security association


Figure 1: Figure 7.1.2.1.1: Establishment of secure layer-2 link over PC5(copied from TR 23.713 [2])
3 Unicast destination layer-2 ID
According to TR 23.713 [2], one-to-one communication is used to exchange data over a secure layer-2 link between the two UEs. From Layer -2 perspective, one-to-one communication is identified by the combination of Layer-2 IDs of the two UEs. It implies that the destination layer-2 ID should be an unicast layer-2 ID, which is different from groupcast/broadcast communication.
There could be several options to enable one-to-one communication in terms of destination layer-2 ID. 
· Option 1: unicast ProSe UE ID and groupcast ProSe UE ID are distinguished by 1 bit in the UE ID. Effectively, only 23 bits are used to identify the UE for unicast communication in both Source UE ID and Destination UE ID. In case of source UE ID re-assignment due to conflict, the UE can assign itself a new UE ID among 23 bits. The UE could perform filtering by using 1 bit e.g. if the UE wants to receive one-to-one communication only. Note that if the indication is located in LSB, filtering is also possible in PHY layer because 8 bits in LSB are provided to PHY layer.  
· Option 2: MAC layer distinguishes unicast ProSe UE ID and groupcast UE ID with different MAC header (e.g. MAC version indicator). 
· Option 3:  using ProSe Layer-2 Group ID targeting only one UE (i.e. a group of two only 2 UEs). This is not practical in the sense that UEs needs to be configured with all the possible groups of two UEs. In some cases, the UE needs to communicate with other UE which are not pre-configured. Furthermore, in case of Layer-2 ID conflict, if the UE reassign own source UE ID, it requires the change of all group information related to the UE. 

· Option 4: define a special range for unicast ProSe UE ID. The concept is similar to option 1. For instance, ProSe UE IDs could be assigned in the range 00:00:00 – FF:F0:00, whereas ProSe Group Layer-2 IDs could be assigned in the range FF:F0:01 – FF:FF:FF. The definition of ranges could be either specified (Option 4a) or left to deployments (Option 4b). With Option 4b the MAC layer may need to be configured to know the range of unicast ProSe UE IDs unless it is informed the range of unicast ProSe UE ID.
Proposal 1: RAN2 agree that option 1/4 (distinguish unicast/groupcast ID in UE ID set) or option 2 (using MAC header) are suitable to enable one-to-one communication. In case option 4 is selected, it needs to be decided whether the ranges are standardized (4a) or left to deployments (4b).
4 Layer-2 ID conflict

According to TR23.713 [2], the Layer-2 ID for unicast communication is either globally unique or the UE needs to ensure that it is at least locally unique. In the latter case, the UE needs to be prepared to detect Layer-2 ID conflicts with adjacent UEs and self-assign a new ProSe UE ID when a conflict is detected. 
In Rel-12 ProSe direct communication, both destination ID and source ID are included in the data. Therefore, the UE can detect Layer-2 ID conflicts by monitoring source ID of the received MAC PDUs. That is, if the UE receives D2D data having the same source ID as own Layer-2 ID, the UE considers that there is Layer-2 ID conflicts. 

Since the source Layer-2 ID of the received MAC PDU is not delivered to the upper layer, AS layer should be responsible for detecting ID conflicts. But the detail on how to detect conflict can be left to UE implementation. 

Proposal 2: RAN2 to agree that AS layer is responsible for detecting Layer-2 ID conflict. 
When AS layer detects ID conflicts, it should notify it to the upper layer so that the upper layer can reassign own source UE ID.  
Proposal 3: RAN2 to agree that AS layer notify Layer-2 ID conflict to the upper layer. 

5 PC5 Signaling Protocol
In subclause 7.1.12 in TR 23.713 [2], PC5 Signaling Protocol is introduced to support the Direct Communication Request message which is Step 1 in the procedure for establishment of secure layer-2 link over PC5. It is our understanding that the PC5 Signaling Protocol will be specified in CT1 similar to ProSe protocol. Note that it is FFS whether PC5 Signaling Protocol is used for other functionalities. 

A PC5 Signalling Protocol means a control plane signalling protocol over PC5-U. TR 23.713 [2] already agreed how to implement the PC5 Signalling Protocol stack as shown in figure 7.1.1.2.1. Furthermore, it is agreed that the SDU Type field (3 bits) in the PDCP header is used to discriminate between IP, ARP and “PC5 Signalling Protocol”.
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Figure 2: Figure 7.1.1.2.1: PC5 Signalling Protocol stack (copied from TR 23.713 [2])

PDCP SDU type, i.e. Layer-3 Protocol Data Unit type as specified in [3]. The PDCP entity may handle the SDU differently per SDU Type, e.g. header compression is applicable to IP SDUs but not to ARP SDUs nor the new PC5 Signaling Protocol SDUs. 
Table 1: SDU Type for PC5 Signaling Protocol

	Bit
	Description

	000
	IP

	001
	ARP

	010
	PC5 Signaling Protocol

	011-111
	reserved


However, from RAN2 perspective, we could consider another option to transmit PC5 Signaling Protocol. Like NAS signaling, it can be transmitted over a separate radio bearer. In this case, PC5 Signaling Protocol is distinguished by a separate logical channel ID as shown in Table 2. 
Table 2: Values of LCID for SL-SCH
	Index
	LCID values

	00000
	Reserved

	00001-01010
	Identity of the logical channel

	01011
	Radio bearer for PC5 Signaling Protocol

	01100-11110
	Reserved

	11111
	Padding


Both approaches would be feasible with small modification in AS layer. 
Proposal 4: RAN2 to discuss which option is used to transmit PC5 Signaling Protocol data between using PDCP SDU type indicator or a separate radio bearer.  

6 Conclusion
In this document, we discuss the following RAN2 aspects to support one-to-one communication: 1) Unicast destination layer-2 ID, 2) Layer-2 ID conflict and 3) PC5 Signaling Protocol. 

Based on the above discussion, we propose the following points to support one-to-one communication. 

Proposal 1: RAN2 agree that option 1/4 (distinguish unicast/groupcast ID in UE ID set) or option 2 (using MAC header) are suitable to enable one-to-one communication. In case option 4 is selected, it needs to be decided whether the ranges are standardized (4a) or left to deployments (4b).

 Proposal 2: RAN2 to agree that AS layer is responsible for detecting Layer-2 ID conflict. 
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Proposal 3: RAN2 to agree that AS layer notify Layer-2 ID conflict to the upper layer. 
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Proposal 4: RAN2 to discuss which option is used to transmit PC5 Signaling Protocol data between using PDCP SDU type indicator or a separate radio bearer.  
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